A study was set up to identify why patients delay seeking medical assistance after myocardial infarction. The study was performed in 100 consecutive patients with suspected acute myocardial infarction admitted to either the University Hospital of Wales, CardiV, UK, or the Royal Jubilee Hospital, Victoria, British Columbia, Canada (50 patients from each centre). The main outcome measure was the delay from the onset of symptoms to admission to hospital. The mean total delay before admission was 385 minutes (SEM 45). The mean delay incurred by the patient in seeking assistance was 172 minutes (SEM 27), representing 45% of the total. Delay was longer in patients with crescendo angina and shorter in those later confirmed to have myocardial infarction. Patients with prior ischaemic heart disease (74% of patients) presented later than those with no such history. No other demographic or clinical factors predicted early or late presentation.
Patients with acute myocardial infarction need early medical supervision so that lifethreatening arrhythmias can be detected and treated and a thrombolytic agent administered.
1 2 Urgent admission of patients with chest pain to a cardiac care unit requires a predetermined sequence of events to occur in rapid succession starting with the patients' decision to seek medical assistance from the primary healthcare services. There may then follow the steps of assessment in the community, transport to hospital, assessment in hospital, and transfer within hospital to the cardiac care unit. Each step increases the total delay before treatment can be given.
Delays in this process have been reduced by initiatives such as rapid-response paramedic ambulances and 'fast-track' admitting systems, 3 4 although these measures only reduce delays in medical response after patients with chest pain have decided to seek help. The single largest component of delay to treatment occurs before the patient contacts the medical services. [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] Strategies for reducing total treatment delays must encompass these delays in 'patient decision time' yet little is known about patient behaviour in this critical period.
We therefore undertook a prospective study to identify factors related to variability in patients' decision time. This was performed in two geographically distinct centres, to compare diVerent populations and to test the general applicability of our findings. By recording demographic variables and obtaining detailed accounts of patients' clinical histories, including previous experience of chest pain, we attempted to characterise patients who presented early and late, and thereby to design possible strategies for reducing delay.
Patients and methods
The study was performed simultaneously in two centres. At the University Hospital of Wales in CardiV, patients with suspected myocardial infarction arrived for assessment in an Emergency Admissions Unit either after contacting the emergency ambulance service directly or by first presenting to a general practitioner or to the Accident and Emergency department in a nearby hospital. At the Royal Jubilee Hospital, Victoria, British Columbia, Canada, patients presented directly to the Emergency Admissions unit or were referred by a cardiologist or family doctor. In both hospitals, after assessment in the Emergency Admissions ward, those with suspected acute myocardial infarction were transferred directly to a dedicated cardiac care unit.
The study was continued for about 8 weeks until 50 consecutive patients from each centre had been included. Eligible patients had presented with a history compatible with acute myocardial infarction and were admitted to the cardiac care unit. Chest pain was not a prerequisite for inclusion, but only patients who developed symptoms outside hospital were eligible. Five Canadian and seven British patients were excluded because of unwillingness or inability to participate.
On admission, a record sheet for each patient was completed by the cardiac care unit nurses. With information obtained from the patients or their relatives and from nursing and ambulance records, we established the timings of events leading to admission. The following intervals were calculated: v patient decision time: from the onset of acute symptoms to the decision to seek medical assistance v first consultation time: the time awaiting initial contact and assessment by the primary healthcare services v transport time: from leaving the place of first consultation to arrival at hospital v hospital assessment time: from arrival in hospital to admission to the cardiac care unit v total delay time: from the onset of symptoms to the patient's arrival on the cardiac care unit. When British patients presented directly to the Accident and Emergency department, time spent awaiting and undergoing assessment by casualty staV was recorded as the 'first consultation time'. When patients at either hospital presented as a self-referral to the Emergency Admissions unit, the first consultation time was not recorded.
Within 48 hours of admission, patients were asked to complete a standard questionnaire to assess further details of the circumstances surrounding their admission. This was reviewed with each patient prior to their discharge to ensure correct completion. The questions were of open-ended format and assessed factors thought to influence delay by patients in reporting their symptoms. In addition to the patients' demographic details, the circumstances of the onset of symptoms, their nature, and patients' interpretations were recorded. The perceived severity of pain was assessed with a visual analogue scale (graded 0-10, with 10 representing the most severe pain ever). The questionnaire examined the patient's behaviour and that of attending relatives and friends, from the onset of symptoms up to the decision to seek medical assistance. Pre-existing diagnoses of ischaemic heart disease were recorded, and history of previous angina was assessed using the Rose questionnaire. 15 Statistical analysis was performed using minitab, on the whole group and on a modified group excluding patients who presented longer than 24 hours after the onset of symptoms. This excluded patients whose hospital admission was prompted by complications arising from recent myocardial infarction, rather than the infarction itself. Data are quoted either as mean values with standard errors or median values with quartile ranges. Statistical significance was set at 0.05 for two-tailed tests. Data were compared using chi-squared and Student's t-tests as appropriate.
Results

STUDY POPULATIONS
A total of 100 patients were studied, 50 from each centre. Their mean age was 64 years (range 37-87 years), and 65 were men. The two cohorts are compared in table 1. There were no significant diVerences between the demographic characteristics of the study groups.
PREVIOUS EXPERIENCE OF ISCHAEMIC HEART
DISEASE
The subjects had considerable previous experience of ischaemic heart disease, both personally and through friends or relatives (table 2) . In total, 73 had a prior history compatible with angina, although in 12 patients from each centre this had not been diagnosed by a doctor, while 35 patients had had chest pain for the first time in the year before admission, including 11 with symptoms only in the previous month. There was an increase in the frequency of chest pain immediately prior to admission, with 24 British and 27 Canadian patients describing crescendo angina in the 48 hours before presentation.
Twenty-six British and 30 Canadian patients were confident that they knew the symptoms of a 'heart attack' although when asked to indicate as many symptoms as they knew or to guess if they were unsure, 45 British and 47 Canadian patients correctly stated at least one symptom (table 3) . British and 38 Canadian patients correctly attributed their presenting complaint to the heart. Otherwise patients blamed the gastrointestinal tract (10 patients), the musculoskeletal system (three), the lungs (four), or were unsure (11) .
DIAGNOSIS
The ultimate diagnoses in the British patients were myocardial infarction in 35 cases and angina pectoris in 15. In the Canadian patients, myocardial infarction was diagnosed in 12, angina pectoris in 31 and non-cardiac chest pain in seven (p<0.05). All patients with myocardial infarction were given thrombolysis, apart from eight British and four Canadian patients who had a contraindication. Two patients with angina received thrombolysis.
TREATMENT DELAYS
The mean (SD) total delay from the onset of symptoms to hospital admission in the combined cohort of 100 patients was 385 (45) minutes. A mean (SD) delay of 172 (27) minutes occurred whilst patients decided to seek medical assistance, representing 45% of the total delay. The other mean (SD) contributions to total admission delay were first consultation time (65 (18) minutes; 17%), transport time (20 (2) minutes; 5%) and hospital assessment time (129 (15) minutes; 33%). Sixty patients presented within 2 hours of the onset of their symptoms and eight Canadian and five British patients were admitted to hospital more than 24 hours afterwards. Even when these late presenting patients were excluded, the distribution of patient decision delays remained skewed, with a substantial proportion of patients presenting between 2 and 24 hours after their symptoms developed. Table 4 shows the median delays when patients admitted with symptoms which had lasted for more than 24 hours were excluded. There were no significant diVerences between the British Patient characteristics with no demonstrable association with 'patient decision delay'
x demographic details x age and sex x socio-economic group x marital status x educational level x distance living from hospital x previous knowledge of ischaemic heart disease x previously sought advice about chest pain x family history of ischaemic heart disease x social contact with ischaemic heart disease x awareness of symptoms of ischaemic heart disease x correct identification of the symptoms of myocardial infarction x circumstances of admission x time or place of onset x spouse, friends or relatives present x patient vs spouse, friends, or relative seeking assistance x principal symptom x interpretation of symptoms x number of associated symptoms x perceived severity of symptoms x general practitioner or A&E consultation vs self-referral x method of transport to hospital There was no relationship between 'patient decision delay' and many factors determined from the questionnaire (box), but two factors were associated with prolonged delay in both study groups. Patients with crescendo symptoms presented later than patients with abrupt onset of symptoms (p<0.05), and patients with a subsequent diagnosis of angina or noncardiac chest pain presented later than those with myocardial infarction (p<0.05) (figure 1).
There was a consistent relationship between patients' previous experience of ischaemic heart disease and patient decision delay, although it was not statistically significant (figure 2) . Patients who had a prior history of angina or myocardial infarction tended to present later than those with no such history. The only exception was in patients with prior post-prandial chest pain who tended to present earlier. There was no relationship between patient decision delay and the existence of a family member or friend with ischaemic heart disease.
Discussion
DELAYS BEFORE ADMISSION
In this study, patients sought medical help with a mean delay of 172 minutes after developing chest pain. This accounted for almost half of the total delay before admission to the cardiac care unit. In the whole group, the mean patient decision delay was greatly prolonged by a minority of patients who presented particularly late. Even when such patients were excluded, however, delays remained unsatisfactory. Comparable data have been reported from North America and Europe both before [5] [6] [7] [8] [9] [10] [11] and after [12] [13] [14] the introduction of thrombolytic therapy into clinical practice.
In comparison to delays made by patients, the delays attributable to assessment by medical personnel and transport are modest, and with few exceptions, showed little variation between patients. Those patients who were subsequently thrombolysed were assessed more rapidly after arriving in hospital. Presumably the need for urgent thrombolysis was identified quickly and these patients were then given priority.
FACTORS ASSOCIATED WITH EARLY AND LATE
PRESENTATION
The only clinical feature associated with earlier presentation was that patients with myocardial infarction sought help faster than those with angina or non-cardiac chest pain. This is diYcult to explain because these patients had no pre-knowledge of their diagnosis and their symptoms were no more severe or diverse than patients without myocardial infarction. Shorter patient decision delay in subjects with myocardial infarction may have been promoted by phenomena such as angor animi, which are often recorded in descriptions of myocardial infarction but were not specifically addressed in this study.
Late presentation was more common in patients with crescendo angina, suggesting that when symptoms developed gradually, patients failed to appreciate their importance and that more significance was attributed to chest pain of sudden onset even if of equal intensity. Other studies also found that the rate of change of symptoms dictated the speed with which assistance was sought. 7 10 THE INFLUENCE OF PREVIOUS ISCHAEMIC HEART DISEASE In general, patients had extensive experience of ischaemic heart disease, either in themselves or in associates, although in many cases the patients had not received a formal diagnosis of angina despite seeking medical advice. These data reflect diYculties in the out-patient diagnosis of angina and suggest that general practitioners and others may not be fully utilising opportunities to investigate, advise, and educate patients with chest pain.
There was a consistent trend in our study for patients with previous diagnoses of angina or myocardial infarction to present later than those with no such history. We expected such patients to have had frequent contact with the medical services and therefore to have been educated in the importance of early presentation. This paradoxical result has been demonstrated in previous studies where delay was increased after previous angina 7 10 and preexisting diabetes mellitus, hypertension, or cardiac failure. 12 One group reported that delay was reduced in patients who had previously been admitted to a cardiac ward or who had recently consulted a physician, 8 although the same group reported later that recent consultation was associated with prolonged delay. 11 We were unable to identify any other factors that were associated with prolonged patient decision delay and this finding is consistent with previous studies which have also found it diYcult to predict which patients with chest pain present late. From a total of 2207 patients examined, [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] there have been only sporadic associations between delay and demographic characteristics or symptoms. Prolonged delay has been reported in the elderly and in women 6 12 and in patients of lower socioeconomic status. 11 The perception of symptoms as severe 5 and conviction by the patient that symptoms derived from the heart, have been associated with reduced delay. 5 11 These findings are inconsistent, and are not supported by our data. A common problem encountered in our own, and previous studies is that very subtle variations in patient behaviour may be diYcult to diVerentiate with comparatively small study sizes. It is reasonable to conclude, however, that simple demographic characteristics do not allow the prior identification of patients on an individual basis who are at particular risk of late presentation.
THE PROCESS OF SEEKING ASSISTANCE
The observation that delays in admission are not associated with demographic characteristics or the nature of symptoms, indicates that delay may relate to more complex patient characteristics such as personality and individual interpretation of symptoms. The processes involved in decisions to seek help involve multiple perceptive and cognitive steps, 6 each of which may be influenced by many interacting personal and external factors.
Patients must recognise their symptoms as representing an important deviation from normal, and therefore they must have an accurate knowledge of the symptoms of myocardial infarction. In our study most patients were able to cite chest pain as the predominant symptom but many still had misconceptions about its interpretation. For example, some patients knew the symptoms yet presented late with chest pain themselves, because they believed that myocardial infarction only occurred during physical exertion or was always accompanied by dyspnoea.
Impaired recognition of the significance of symptoms may also result from denial. This phenomenon is a normal psychological defence mechanism whereby patients allay anxiety by repudiating the whole or part of their symptoms. It is common in patients with ischaemic heart disease 17 and frequently takes the form of displacement of the perceived origin of acute symptoms onto an alternative source, particularly one from which symptoms have previously been overcome with ease. This leads to delay in seeking assistance until denial is overwhelmed by the persistence or progression of symptoms. There is evidence for this phenomenon in our study since, although our patients had a good general knowledge of the features of myocardial infarction, they frequently attributed the same symptoms in themselves to a non-cardiac source. It is diYcult to explain their initial misconceptions without invoking denial.
After patients successfully recognise the severity of their symptoms, they must also realise that they warrant urgent medical assistance. Patients may prolong this step by engaging in unnecessary non-therapeutic activity. 7 In our study patients were often reluctant to abandon their social obligations and some made elaborate preparations for an anticipated stay in hospital. Activities included changing clothes and packing an overnight bag or contacting relatives before calling an emergency ambulance. Patients may also delay or refuse admission because they cannot tolerate abandoning their usual activities or adopting the sick role. 6 The behaviour of those patients who had previous heart disease highlights the complexity of the process of calling for medical assistance. The perception of symptoms in this group may have been masked by pre-existing anti-anginal treatment, and impending myocardial infarction often diVers from chronic stable angina only in the severity of chest pain. Patients already accustomed to this may not have identified severe pain as unusual, particularly when symptoms developed slowly as in crescendo presentations. Patients with chronic angina frequently prevaricated by making prolonged attempts to relieve their symptoms with sublingual nitrate. Anxiety generated by the possibility of repeating previous unpleasant admissions may have provoked denial phenomena. We need constantly to reinforce the message to patients with angina that admission is never inappropriate if they have severe symptoms.
PUBLIC EDUCATION
EVorts to incorporate psychological factors in patients' perception of symptoms has been assessed in Swedish and Canadian trials utilising mass-media education campaigns to emphasise the importance of early presentation after chest pain. 18 19 This strategy significantly reduced delays in presentation, at the expense of a greatly increased rate of presentation of patients with non-cardiac diagnoses. The benefits of public education are clear in those patients who delay admission due to misconceptions about the significance of their symptoms or the need to seek medical assistance. The advantages are less clear in patients who delay admission through the processes of denial. This aspect of patients' behaviour is resistant to education and may even be exacerbated by giving more information. 8 More understanding of these phenomena is needed, and it is likely that the diYcult task of modifying behaviour cannot be accomplished by mass-media campaigns alone.
CLINICAL IMPLICATIONS
The logical way to reduce overall delays in admitting patients to the cardiac care unit would be to reduce its largest single component: the time taken by the patient to seek medical assistance after developing symptoms. Many patients still incur unacceptable delays because they are slow to present, but behaviour at this time is highly variable. The unexpected finding that patients with previous ischaemic heart disease, who were the majority of patients with myocardial infarction, actually presented later, is an indictment of our present services. The reasons for this apparently paradoxical result are complex and multifactorial, but more specific education of patients and development
